MaterIals and Methods

Study population
Workers engaged in jewelry manufacturing (Group 1): 21 students participate in this part of the study.
Control group (Group 2): 27 students participated in this part of the study.
Study of habitual activities
Times spent on habitual activities were collected using modified diary method of Weiner and Lourie. [9] Feeling of subjective fatigue
In the present study, the questionnaire developed by Research Committee on Industrial Fatigue of Japan Society for Occupational Health was used to assess the feeling of subjective fatigue. This questionnaire is widely in use to quantify the feeling of subjective fatigue. [6] [7] [8] [10] [11] [12] [13] [14] The questionnaire includes thirty expressions identifying the current subjective feeling of a surveyed individual and is divided into three parts, Part "A," Part "B," and Part "C" representing general (feeling of dull, drowsy and exhaustion and general feeling of incongruity in the body), mental [specific (sensory) and nervous (dysfunction of autonomic nervous systems)], and physical (purely mental, lacking of physical basis) fatigue, respectively. [15] Each part contains ten questions.
Responses obtained from the workers were expressed as percentage of feeling of fatigue using the follow in: 
Experimental protocol
The daily habitual activities were recorded. The data were collected in the middle of the work week. Individuals were asked to respond to the questionnaire at the beginning of the work and after completion of a complete work day. The same protocol was followed for the control group individuals also. The responses were analyzed using χ 2 test and Kruscal-Wallis one-way ANOVA.
results
Study of habitual activities
The results of the habitual activities are presented in Table 1 and 2.
The time spent on the job by the workers engaged in jewelry manufacturing was 670 min and were in four slots with the longest work period being 240 min. Sleeping time was found to be around 480 min. Workers normally carried out their work for 6 days in a week; from Tuesday to Sunday, Monday was the rest day. The time spent on reading/study by the control group was also in four slots with the longest work period being 190 min with 10 min break in between. The study was carried out on work common work days, i.e. Tuesday to Friday. 
Feeling of subjective fatigue
The result of the feeling of subjective fatigue (obtained from Fatigue questionnaire developed by Yoshitake, 1978 , questionnaire is presented in Appendix I) were analyzed and presented in Figures 1 and 2 . The results revealed that there were no significant changes in the feeling of subjective fatigue of all the dimensions along with the overall percentage of feeling of fatigue in the control group. On the contrary, the percentage of feeling of subjective fatigue increased significantly in all the dimensions along with the percentage of overall feeling of fatigue among the workers engaged in jewelry manufacturing.
Identification of type of feeling of subjective fatigue
The type of feeling of subjective fatigue were tried to establish using Kruskal-Wallis one-way ANOVA. The results are presented in the Tables 3-14, along with Figures 3-8 .
Kruskal-Wallis one-way ANOVA: The feeling of subjective fatigue score collected before starting of the work among the workers engaged in jewelry manufacturing.
The above result revealed that the type of feeling of subjective fatigue in the morning before starting of the work among the workers engaged in jewelry manufacturing was general in nature (A > C > B). Kruskal-Wallis one-way ANOVA: The feeling of subjective fatigue score collected after the work among the workers engaged in jewelry manufacturing.
The above result revealed the similar trend as observed before starting of the work. Therefore, it may be concluded that general nature of fatigue was more as compared to physical and mental nature of fatigue. The data of the control group were also analyzed using Kruskal-Wallis one-way ANOVA and presented in Tables 9-11 .
Kruskal-Wallis one-way ANOVA: The feeling of subjective fatigue score collected before starting of the work among the control group individuals.
Any specific type of feeling of subjective fatigue (General, Mental, and Physical) could not be established among the control group individuals in the morning.
Kruskal-Wallis one-way ANOVA: The feeling of subjective fatigue score collected after work among the control group individuals.
The above result revealed that at the end of the day the type of feeling of subjective fatigue among the control group individuals were general in nature (A > C > B).
The comparison of feeling of subjective fatigue between both groups.
The results of the comparison are presented in Figures 7-10 . Figure 7 reveals there was no significant differences in feeling of general fatigue score between both groups (χ 2 -0.09, P > 0.05) before the work exposure. However, feeling of general fatigue was significantly higher (χ 2 -9.19, P < 0.01) among the workers engaged in jewelry manufacturing than that of control group after the work exposure. Similar trends were also observed when the mental fatigue (morning and night) (χ 2 -3.78, P > 0.05; χ 2 -8.54, P < 0.01) and physical fatigue (morning and night) (χ 2 -0.88, P > 0.05; χ 2 -6.91, P < 0.01) were compared between two groups.
The overall fatigue score were also compared between the two groups (morning and night). It was revealed that the difference was not significant in the morning (χ 2 -0.84, P > 0.05). Overall subjective fatigue of the workers engaged in jewelry manufacturing was significantly higher than control group (χ 2 -7.61, P < 0.01) after the work exposure.
Comparison of the present study result with literature
The results of feeling of subjective fatigue of the present study (after the work exposure) were compared considering same parameters with different work population available in literature and presented in Table 15 . 
dIscussIon
Effects of long working hours especially more than 60 h in a week is an important issue for the researchers involved in the ergonomics studies from past few decades. Studies have shown there are associations between the long hours of work, cumulative fatigue, job stresses, and long-term health effects. [16] [17] [18] [19] [20] Lipscomb et al. observed a relationship between hours of work and musculoskeletal disorders. [21] Similar relationships were also reported by Dembe et al. while studying the impact of overtime and long working hours on occupational injuries and illness in the United States. [22] Both the studies had indicated that long hours of work had increased the exposure to psychological and physical demands and may induce fatigue and stress in affected workers. The study of Park et al. had shown that mean percentage score of feeling of subjective fatigue "before going to work" increased with the increase in length of weekly working hours and the changes were found to be significant. [4] In the present study, it was observed that there were no significant differences in the feeling of subjective fatigue for all dimensions (general, mental, and physical) along with overall score between the two groups before starting of the workday. However, all the dimensions significantly increased after whole day exposure to the daily activity schedule among the workers engaged in jewelry manufacturing. Literature supports the finding of the present study. [7, 13, 15] The feeling of fatigue is general in nature before starting of the work and at the end of the work. Values for general, mental, physical, and overall are comparable to the values of work exposure to <60 h a week as reported by Park et al. [13] Even though, the workers working for more than 70 h a week, the overall fatigue level was found to be lower probably due to breaks taken in between. Suggesting mild work breaks may have an impact on the level of fatigue. All the dimensions of feeling of subjective fatigue were significantly higher when those were compared with literature. [7] conclusIon The major findings of this study can be concluded as follows:
• There is an effect of whole day work on the feeling of subjective fatigue in all three dimensions (general, mental, and physical) among the workers engaged in jewelry manufacturing • The type of fatigue was reported as "general type"
(A > C > B) at the beginning of the work as well as at the end of the work among the workers engaged in jewelry manufacturing.
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